BACKGROUND AND PURPOSE: During surgery to treat an aneurysm in the anterior communicating artery, injury to the subcallosal artery, a perforator of the anterior communicating artery, may lead to infarction that produces basal forebrain amnesia after surgery. Our purpose was to examine whether 3D MR imaging can detect subcallosal artery infarction in patients with amnesia after surgery for an anterior communicating artery aneurysm.
S
ince the 1950s, amnesia sufficient to affect quality of life has been repeatedly reported in patients following surgical repair of anterior communicating artery (ACoA) aneurysms. [1] [2] [3] [4] [5] [6] On the basis of descriptions from the 1970s of the perforating branches from the ACoA, 7 much indirect evidence indicates that the amnesia is caused by damage or occlusion of the perforators of the ACoA, and this is known as ACoA syndrome. 2, 8, 9 Gade 10 linked vascular damage of the perforators from the ACoA during surgery with postoperative amnesia not directly, but clearly. In brief, the author found that postoperative amnesia occurred more frequently in cases of trapping the ACoA (82% of 11 patients) than in clipping the aneurysmal neck (16% of 37 patients). The author presumed that trapping the ACoA, which completely disrupted the blood supply through perforators from the ACoA, resulted in a high prevalence of postoperative amnesia. Another report from a postmortem examination of a patient with amnesia following a ruptured and repaired ACoA aneurysm revealed infarctions in the basal forebrain bilaterally, and the author concluded that infarction was caused by an inadvertent sacrifice of the perforators of the ACoA, which presumably was responsible for the patient's amnesia. 11 Several authors have suspected that the amnesia is caused by occlusion or damage of the subcallosal artery, among the perforating arteries of the ACoA. [12] [13] [14] [15] The artery is the largest unpaired one with a diameter of approximately 0.5 mm and perfuses the medial and ventral cerebral hemispheres (basal forebrain) bilaterally (Fig 1) . 13 , 16 The proximity between ACoA aneurysms and the origin of this artery suggests the possibility of arterial injury during surgery (On-line Fig 1) . In a review of 17 neurosurgical outcome studies (including The unpaired subcallosal artery (arrowheads) originates from the posterosuperior aspect of the ACoA, divides into 2 stems, and ascends dorsally into the lamina terminalis (LT) cistern, then curves upward and forward along the LT, paraterminal gyrus (PTG), subcallosal area (SbA), the rostrum (CCr) and genu (CCg) of the corpus callosum, and the anterior cingulate gyrus (CGa), thus exhibiting a characteristic S-shaped curve. OC indicates optic chiasm. B, Illustrative figure of the subcallosal artery (arrowheads) supplying the basal forebrain on the basis of our previous study regarding the microsurgical anatomy of the artery. 16 The subcallosal artery originates from the posterosuperior aspect of the ACoA, ascends dorsally into the LT cistern, and supplies the 8 regions of the basal forebrain as follows: preoptic area (POpA), PTG including a part of the septum pellucidum (SP), SbA, anterior commissure (AC), and column of fornix (FxCo), then curves forward and upward to supply the CCr, CCg, and CGa. FM indicates foramen of Monro; MB, mammillary body; A2, A2 segment of the anterior cerebral artery; 3V, third ventricle. C, Specimen of the anterior cerebral and ACoA complex injected with methacrylic resin viewed from the posterior side. The subcallosal artery (arrowheads) is seen arising from the ACoA, A1, right and left A1 segments, and A2, right and left A2 segments, of the anterior cerebral arteries. D, Coronal microangiogram of the RAH on both sides and the unpaired subcallosal artery (reproduced, with permission, from Takahashi S, Goto K, Fukasawa H, et al. Computed tomography of cerebral infarction along the distribution of the basal perforating arteries. Part I. Striate arterial group. Radiology 1985;155:107-18). Both internal carotid arteries have been retracted inferiorly to demonstrate the cisternal course of the RAH (red arrows), which follows a curved or tortuous course along the A1 segment of the anterior cerebral artery (white arrows). The branches of the RAH are distributed to a part of the basal forebrain. The subcallosal artery (arrowhead) is also seen arising from the ACoA (yellow arrow). 504 patients) of ruptured and repaired ACoA aneurysms, the diagnosis of basal forebrain amnesia has been made mainly by neuropsychological examination alone, thereby leading to a large variety of prevalences ranging between 3% and 83%. 17 Meanwhile, in the reports that provided imaging findings in cases with postoperative amnesia of an ACoA aneurysm, most used CT scans and/or 2D MR imaging (with relatively thick section thickness) and did not clarify the exact location of the infarcts inside the basal forebrain, probably because of low image resolution and metallic artifacts from clips placed during surgery. 2, 3, 5 Our purpose was to test the hypothesis that 3D MR imaging can detect subcallosal artery infarction in patients with amnesia after ACoA aneurysm surgery.
MATERIALS AND METHODS

Patients
Our institutional review board approved this retrospective observational study, and written informed consent was waived. From December 2007 to March 2013, 14 consecutive patients with amnesia following surgical treatment of an ACoA aneurysm visited the behavioral neurology service of our hospital and underwent 3T 3D MR imaging examinations. Patients were examined by behavioral neurologists and underwent neuropsychological examinations, including the Wechsler Adult Intelligence Scale III 18 and Wechsler Memory Scale-Revised. 19 Of the 14 patients, we enrolled 10 patients who showed a substantial difference between the fullscale intelligence quotient (IQ) on the Wechsler Adult Intelligence Scale III and general memory quotient (MQ) on the Wechsler Memory Scale-Revised scores; IQ Ϫ MQ Ͼ 15, indicating that the person with amnesia had a particular impairment in memory but not in "intelligence" per se 20 [IQ Ϫ MQ ϭ 26 (mean), 18 -43 (range), all Ͼ 15]. Patient demographic data and a summary of neuropsychological findings are shown in Table 1 . The 10 patients included 8 with ruptured and 2 with unruptured ACoA aneurysms.
Neuropsychological examinations and 3D MR images reviewed in this study were performed a median of 4 months (range, 2-13 months) from aneurysm treatment. Each set of examinations was conducted within a month of the other. This delayed timing of examinations was considered desirable for neuropsychological memory assessment because such assessment in the acute phase (from 1 to 6 weeks) after the aneurysmal rupture would hardly be valid, with the diagnosis of amnesia being difficult due to both a state of confusion, including disorientation, and intellectual disturbance. 17 Indeed, amnesia did not manifest for some time in 7 patients after treatment of the ruptured ACoA aneurysms (surgical clipping in 6 patients and trapping of the ACoA in another); however, amnesia became apparent as the patients recovered from acute-stage illness. In contrast, 2 patients with unruptured ACoA aneurysms (patients 7 and 10) developed amnesia immediately after surgery. The tenth patient (patient 3) underwent clipping of an ACoA aneurysm the day following the rupture and was doing well when approximately 3 weeks later, postoperative CT angiography disclosed a remnant of the aneurysm lumen. After a second surgery, the patient immediately presented with amnesia.
MR Imaging Examination
In all 10 patients, MR imaging examinations were performed a median of 4 months (range, 2-13 months) from aneurysmal treatment by using a 3T machine (Achieva 3T Quasar Dual imager; Philips Healthcare, Erlangen, Germany) with an 8-channel sensitivity encoding head coil. All patients underwent a sagittal 3D volumetric isotropic turbo spin-echo acquisition (VISTA) of T2-weighted imaging, axial 3D magnetization prepared rapid acquisition of gradient-echo, conventional axial T1-, T2-, and T2*-weighted, fluid-attenuated inversion recovery imaging, and timeof-flight MR angiography. VISTA provides high-resolution volumetric T2-weighted images with a turbo spin-echo acquisition and produces fewer metallic artifacts from aneurysmal clips than the fast-field echo acquisition.
The parameters for T2WI-VISTA were the following: TR/TE, 4000/180 ms; FOV, foot to head, 224 mm, anterior to posterior, 39 classifies the severity of aneurysmal subarachnoid hemorrhage on CT scans at onset into 5 grades from 0 to 4, according to the appearance of both of SAH and intraventricular hemorrhage in the bilateral lateral ventricles: grade 0, no SAH or IVH; grade 1, minimal SAH, no IVH; grade 2, minimal SAH, with IVH; grade 3, thick SAH, no IVH; grade 4, thick SAH, with IVH. In this scaling, the definition of "thick" is "completely filling" Ն1 cistern or fissure. In 2 patients with unruptured aneurysm (patients 7 and 10), grading was not applied. b Months after second clipping. c MMSE, used to assess cognitive impairment (full score 30). e MQ, general memory quotient, attention/concentration quotient, and delayed recall quotient, evaluated by Wechsler Memory Scale-Revised. 19 Each quotient has a mean of 100 in the normal population and an SD of 15. A substantial difference between IQ (by the WAIS-III) and MQ (by the WMS-R) scores indicates that the person with amnesia has a particular impairment in memory-but not in the "intelligence" per se. 20 224 mm, right-to-left, 164 mm; acquisition voxel size, foot to head, 0.56 mm, anterior to posterior, 0.56 mm, right-to-left, 0.80 mm; reconstruction voxel size, foot to head, 0.44 mm, anterior to posterior, 0.44 mm, right-to-left, 0.40 mm; echo-train length, 111; number of signal averages, 1. VISTA uses the low-refocusing flip angle scheme to reduce initial signal modulations during the first few echoes by setting the flip angle at 130°for the first refocusing pulse and 80°for succeeding refocusing pulse trains. 21 We used sensitivity encoding or parallel imaging with a speed-up factor of 6.0 (2 in the anterior to posterior, 3 in the right-to-left direction). Total acquisition time was 8 minutes 16 seconds. We obtained T2WI-VISTA images in the sagittal plane for acquisition within a clinically reasonable scanning time.
The parameters for MPRAGE were the following: TR/TE, 6.6/ 3.0 ms; FOV, foot to head, 176 mm, anterior to posterior, 224 mm, right-to-left, 204 mm; acquisition voxel size, 1/1/1 mm; reconstruction voxel size, 0.5/0.5/0.5 mm; echo-train length, 226; number of signal averages, 1; flip angle, 8°. The total scan duration was 5 minutes 13 seconds.
In addition to the 3D images obtained in the chronic phase as described, 3 patients underwent MR imaging in the acute stage after treatment at outside hospitals by using 1.5T machines (Signa; GE Healthcare, Milwaukee, Wisconsin). The images were sent to us later for review: MR imaging including diffusionweighted imaging immediately after surgery in 2 patients with unruptured ACoA aneurysms and MR imaging 1 week after a second surgery in another patient.
Evaluation of MR Imaging Findings
On multiplanar reconstruction images, 2 experienced neuroradiologists blinded to neuropsychological assessments, with 25 (S.T.) and 15 (S. Mugikura) years' experience, identified and localized infarctions by consensus.
Basal forebrain anatomy was identified on MPRs such as in On-line Fig 2, by referencing multiple coronal brain specimens with detailed diagrams (with 0.7-to 1.5-mm intersectional gap) by Mai et al. 22 Regarding the vascular territories of infarction, we referenced descriptions of arterial supply of the basal forebrain in the radio-anatomic literature 16, 23, 24 and specifically focused on the following 16 regions of the basal forebrain per hemisphere: 8 regions of the territory of the subcallosal artery (anterior cingulate gyrus; anterior commissure; column of the fornix; paraterminal gyrus, including a part of the septum pellucidum; preoptic area; rostrum and genu of the corpus callosum; and subcallosal area). 13, 16 Because the recurrent artery of Heubner (RAH), which usually originates on both sides around the junction of the ACoA and the anterior cerebral artery (Fig   1) , 25, 26 is also considered at high risk of injury from treatment of ACoA aneurysms, 5 regions of the territory of the RAH were also included in this analysis (anterior limb of the internal capsule, caudate nucleus, globus pallidus, nucleus accumbens, and putamen). 24, 26, 27 Three additional neighboring regions with unspecified vascular supply (bed nucleus of the stria terminalis, diagonal band of Broca, and substantia innominata) were reviewed for infarction. Excluding 4 regions completely obscured by artifacts from aneurysmal clips, we examined 316 unobscured or nearly unobscured regions. As well, we recorded infarctions outside the above 16 regions in the basal forebrain.
We also examined which part of the column of the fornix the infarction affected (ie, the pars libera, including both post-and precommissural fibers, and the pars tecta just posterior to the anterior commissure [On-line Fig 3] ).
Atrophy of the mammillary body is known to correlate positively with severity of damage to the ipsilateral column of the fornix from Wallerian degeneration. 28 Therefore, 2 other neuroradiologists, with 15 (T.M.) and 10 (K.T.) years' experience and blinded to the purpose of the evaluation, also examined the mammillary bodies for possible atrophy and its relationship to the presence or absence of infarctions in the column of the fornix.
RESULTS
All 10 patients had infarcted foci in the territory of the subcallosal artery, and 9 patients had bilateral foci (Table 2 ). In contrast, only 5 patients had infarcted foci in the territory of the RAH, all unilateral (patients 1, 5, 8, 9, and 10). Infarcted foci in the territories of unspecified arteries were found in 6 patients. Foci of 3 patients (patients 2, 4, and 7) were limited to the territory of the subcallosal artery and did not involve the territories of the RAH or unspecified arteries. No patients had infarcted foci in the territory of the RAH alone without foci in the territory of the subcallosal artery. In 2 patients with unruptured aneurysms, DWI performed the day after the surgery showed acute infarcted foci in the basal forebrain. The foci were later confirmed by the 3D MR imaging to involve the unilateral territory of the subcallosal artery but not of the RAH in 1 patient (patient 7) and the bilateral territories of the subcallosal artery and the unilateral RAH territory in the other (patient 10). In another patient with a second clipping surgery, thin-section CT preoperatively showed no lesions in the basal forebrain but DWI performed 1 week after a second surgery showed acute infarcted foci in the basal forebrain. 3D MR imaging 
Note:-R/L indicates right and left hemisphere; ϩ, infarcted focus present in a vascular territory; blank space, sparing of the territory. a For vascular territories of subcallosal, RAH, and unspecified, refer to Fig. 2 .
later disclosed bilateral infarcts in the territory of the subcallosal artery (patient 3). Infarctions were most common in 3 regions in the territory of the subcallosal artery (Fig 2) -the column of the fornix, anterior commissure, and paraterminal gyrus (detailed MR imaging findings of 10 patients are in the On-line Table) . The column of the fornix was involved in all 10 patients (19 hemispheres, bilaterally in 9 patients, unilaterally on the left in 1 patient). In the 19 hemispheres with fornix involvement, the pars libera was affected in all, while the pars tecta was affected in 15 (79% of 19) hemispheres.
Bilateral involvement of the anterior commissure in 7 patients demonstrated a characteristic bow-tie-like appearance ( Figs 3 and  4) ; unilateral involvement in 2 patients showed an incomplete bow-tie-like appearance (On-line Fig 4) . All 7 patients with bowtie-like involvement of the bilateral anterior commissure had infarcts bilaterally in the adjoining pars libera of the column of the fornix, with associated infarcts in the pars tecta that were bilateral in 5 and unilateral in 2. Two patients had a lesion of the anterior commissure on only the left side, which therefore displayed an incomplete bow-tie-like appearance: They also had infarcted foci in the pars libera and pars tecta unilaterally on the left in 1 patient (patient 7, On-line Fig 4) and bilaterally in the other patient (patient 5). One patient had no involvement of the anterior commissure.
The paraterminal gyrus was involved bilaterally in 6 patients and unilaterally in 2, and the subcallosal area was involved bilaterally in 3 and unilaterally in 5 patients.
The corpus callosum was involved in the genu bilaterally in 5 patients and in the rostrum bilaterally in 3 and unilaterally in 4 patients. The anterior cingulate gyrus was involved bilaterally in 2 and unilaterally in 5 patients. These infarcted foci were located along the medial aspect of the brain and almost in line with associated lesions in the paraterminal gyrus and column of the fornix. This anteroposterior extent of involvements was observed on axial and sagittal MR images (Fig 4) .
Of 3 regions with the unspecified vascular supply, the diagonal band of Broca was most frequently involved (35%, 7 of 20 hemispheres; 50%, 5 of 10 patients). Of regions outside the basal forebrain, the orbitofrontal region was most frequently involved (60%, 12 of 20 hemispheres; 90%, 9 of 10 patients).
Definite atrophy of the mammillary body was seen in 15 (79%) of 19 hemispheres with infarcted regions in the column of the fornix. We considered the mammillary body to be nonatrophied 
DISCUSSION
Subcallosal Artery Infarct Causing ACoA Syndrome or Amnesia
We found infarcted foci in the territory of the subcallosal artery in all 10 patients with amnesia following treatment of ACoA aneurysms, and in 9 patients, the infarcted foci were bilateral. Meanwhile, 5 patients had additional infarcted foci in the territory of the RAH, and its involvement was always unilateral. This difference between bilateral and unilateral involvement may be explained by the fact that the subcallosal artery is unpaired, whereas the RAH is present on both sides. Thus, infarct patterns in the cases described in this study are compatible with the suggestion of previous neurosurgical and neuropsychological studies that occlusion of the subcallosal artery could cause postoperative amnesia.
We believe that the relationship between surgical damage of the subcallosal artery and amnesia is particularly apparent in 3 patients who presented with amnesia immediately after surgery. In 2 patients with unruptured aneurysms and another with a second clipping surgery, DWI revealed acute lesions that were confirmed later by 3D MR imaging to involve the territory of the subcallosal artery. In all, the involvement in the basal forebrain was obviously caused by vascular damage during surgery.
This was a small study and may not be considered definitive to conclude that occlusion or damage of the subcallosal artery during surgery causes bilaterally distributed infarction and produces postoperative amnesia. However, this hypothesis would be extremely difficult to prove, unless a correlation was found between preserving a given artery and lack of amnesia. We believe the data that we present in this study are strong and appear to answer, to a reasonable degree, an important clinical question that has persisted for several decades. The causal relationship is apparent if we consider acutely developed amnesia immediately after surgery with postsurgically developed infarcts in the territory of the subcallosal artery in our 3 patients and the presence of infarcted foci in the same vascular territory in all the remaining 7 patients with amnesia following treatment of ACoA aneurysms.
Sites Responsible for Postoperative Amnesia
What structures of the basal forebrain are responsible for postoperative basal forebrain amnesia? This question remains to be answered. Because our study included no control group without amnesia, we cannot draw a definitive conclusion. However, considering the affected regions in our cases, the column of the fornix, a constituent of the Papez neuronal circuit (On-line Fig 3) , seems the most likely responsible site for the amnesia. The same hypothesis has been suggested in the literature: Infarction relatively limited to the bilateral columns of the fornices on DWI has been separately reported in 4 patients with spontaneous stroke and acute onset of amnesia, [29] [30] [31] [32] in a patient with amnesia following clipping, 33 and in another following coiling of an unruptured ACoA aneurysm.
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FIG 3.
A 45-year-old who man presented with a ruptured aneurysm of the anterior communicating artery. Surgical clipping of the aneurysm was performed the day of onset (patient 4). Neuropsychological examination 3 months after the rupture confirmed amnesia. The imaging anatomy of the basal forebrain is detailed in On-line Fig 2: paramedian sagittal (A), coronal (B), and axial (C) and its next superior section (D), volumetric isotropic turbo spin-echo acquisition of T2WI (T2WI-VISTA) images shows infarcted foci in the midline (light blue arrows) and paramedian parts (dashed light blue arrows) of the anterior commissure along with the pars libera (red arrows) and pars tecta (dashed red arrows, C) of the columns of the fornices. Note that on coronal (B) and axial (C) images, infarcted foci in the bilateral anterior commissure show a characteristic bow-tie-like appearance and are associated with the infarcted foci in the adjoining bilateral pars libera and pars tecta of the column of the fornix. Other than the columns of the fornix and anterior commissure, no other regions are involved in the basal forebrain. The orbitofrontal region and temporal tip on the left were also involved, presumably damaged by the surgical procedure of the aneurysmal clipping (not shown).
Furthermore, a recent study of diffusion tensor imaging in patients after treatment of a ruptured ACoA aneurysm also speculated that amnesia might be related to injury of the cingulum and the fornix. 35 However, the authors did not analyze the sites of lesions or present the neuropsychological data of their cases. On the contrary, all our patients demonstrated infarction in the column of the fornix and underwent formal neuropsychological tests, which indicated their disproportionate impairment of memory but only limited intellectual decline [IQ Ϫ MQ ϭ 26 (mean), all Ͼ 15]. We included only patients with relatively preserved intellectual function because diffuse brain damage owing to hydrocephalus and vasospasm could worsen generalized intellectual function with resultant memory impairment. Therefore, our manner of enrolling subjects may be a strength of our study because it enabled us to localize the lesions responsible for basal forebrain amnesia after ACoA aneurysmal treatment. Still, we noted the high prevalence of infarctions in the orbitofrontal area in our study. The lesions in this area designated as infarction in this study could have included the sequelae of intraparenchymal hemorrhage associated with the aneurysmal rupture and/or partial surgical resection being necessary to visualize the ACoA aneurysmal neck during surgery. 25 Several neuropsychological studies, however, indicated that the lesions in the orbitofrontal area alone did not cause amnesia. 3, 36, 37 Alternatively, several reports attributed basal forebrain amnesia to interruption of the cholinergic system. 1, 3, 11, 38 Indeed, in our patients, infarction in the paraterminal gyrus in 8 and in the diagonal band of Broca in 5 suggests likely involvement of the cholinergic system. Additionally, lesions in the pars libera of the column of the fornix, which include cholinergic fibers, in all our patients might also indicate interruption of the cholinergic system.
Diagnostic Value of 3D MR Imaging in Patients with Basal Forebrain Amnesia
Because previous diagnosis of basal forebrain amnesia has been made mainly by the neuropsychological examination alone or by using CT and/or 2D MR imaging, detailed localization of lesions has not been achieved. In our study, in contrast, use of 3T 3D MR imaging enabled identification and localization of small infarcts, and we believe identifying the exact locations of infarcts in the basal forebrain should help clarify the diagnosis of post-treatment amnesia following surgery for ACoA aneurysms.
Specifically, 2 MR imaging signs appeared characteristic: The first, the bow-tie-like appearance of infarcts, seen on both axial and coronal MR images, represents bilateral involvement of the anterior commissure associated with infarcted foci in the column of the fornix (pars libera and pars tecta). The second sign, a sagittally elongated infarction along the medial aspect of the brain on axial or sagittal MR imaging planes that involves the anterior cingulate gyrus, genu, and/or rostrum of the corpus callosum, should represent the sagittally elongated vascular distribution along the characteristic S-shaped course of the subcallosal artery (Fig 1A,  -B) . We believe both signs are important MR imaging indicators of amnesia associated with ACoA aneurysm treatment. Although it may be possible to perform the same analysis by using conventional 2D 2-or 3-mm coronal imaging with/without axial images, we presume that 3D MR imaging by using MPR could more easily identify small structures in the basal forebrain. Indeed, a recent neuropsychological study by Proust et al 5 revealed the high prevalence of verbal memory deficits (58.3%) among 36 patients with variably decreased intellectual function after ACoA clipping. Regarding verbal memory deficits, Guglielmi 14 stated, in his letter to the editor, that ACoA syndrome is likely due to occlusion of the subcallosal artery. In the series of reports by Proust et al using thin-section 1.5T 2D MR imaging (axial FLAIR images, 5-mm-thick; axial T2-weighted images, 2-mm-thick; axial T1-weighted images, 2.5-mm thick; and coronal T2-weighted images centered on the frontal and temporal areas, thickness not shown), the prevalence of the basal forebrain lesions was 33.3% in 36 patients. However, the authors did not clarify the exact location of lesions inside the basal forebrain. We believe that high-resolution 3D T2WI might be desirable for this kind of study.
Limitations
Our study limitations include a small number of patients and lack of a control group without symptoms of amnesia. Another limitation is that DWI was examined in the acute phase in 3 cases only, whereas in the remaining 7 patients with ruptured aneurysms, acute-phase DWI was not performed, presumably because the onset of amnesia after surgery was unnoticed or unrecognized due to associated acute illness. Further studies of a large number of consecutive patients treated surgically or interventionally for ACoA aneurysms, preferably by using both DWI in the acute phase and 3D MR imaging in the chronic phase along with formal neuropsychological examinations, remain to be conducted. Another limitation is that we did not analyze the more detailed memory test, including retrieval or encoding. This analysis might clarify the relationship between the lesions and neuropsychological characteristics of postoperative amnesia.
The last limitation is the subjective evaluation by 2 examiners of atrophy of the mammillary bodies without volumetry.
CONCLUSIONS
We described 3D MR imaging findings in patients with amnesia following surgical treatment of ACoA aneurysms: infarctions in the territory of the subcallosal artery, mostly with bilateral involvement. In these cases, infarct patterns were compatible with previous neurosurgical and neuropsychological studies suggesting that occlusion of the subcallosal artery could cause postoperative amnesia. From a neurosurgical point of view, our results indicate that preservation of that artery during treatment of an ACoA aneurysm should be crucial, though further studies involving a large number of consecutive patients treated for ACoA aneurysms must be conducted to validate this hypothesis.
